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Cheese whey protein having Impioved text™, process for pmdudng the same und use 



(57) The invention relates to a process for modifying 
cheese whey protein by partially denaturing the protein 
and treating the protein with transglutaminase, espe- 
cially a pH adjustment and a preheat treatment are con- 
ducted prior to the treatment with transglutaminase 
with the result that even when the resulting cheese 
whey protein is later heated at 100°C or higher, insolu- 
bihzation of the protein by aggregation does not occur a 
gel obtained from the treated cheese whey protein or 
the food using the same can have an excellent texture 
and maintain properties such as emulsifiabilrty, foama- 
bility and water holding capacity at high levels. 
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of at least partSJdiZS SesS^^? S 5 P™""™**™" P««*r. which comprises the at*! 
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ing the protein content of 90^r n^haTbelScTeSS SL^f ^ '^T* te0la,ad ^ hav " 
foamability of the protein increasingly produced to improve gelation capability, emulsifiability and 

" ^^Z^rtTc^ZZZ*^ • a^pts have been made to 

cheese whey as much as ^ ^^^1 ' ^T*** and ™ erals in ^ ^^"9 the 

of a milk whey prZn^SS M "^r^ 6 COnCemin9 me U8e 88 8 *»d ^ 

[0006] When the iSSS T^' ** aXample ' "W""*"*^ 3 °%. than as usual, 

cheese whey pnj SSSSSJS^i'SK? ^ '« ^ ,00dS ' *• ,00ds 1,16 
rough feeling ora bad feeling dEwatoS is no^^S ? ?? 8waBw *«- 7,16 b «« texture, such as a 

observed in caseins as Lin SSSRSI rS STS? '^"T °* mi,k pr0tein8 - rt * «* 

whey protein. components of the milk protein. This is a peculiar problem associated with the cheese 

ysis is conducted aSSS °Tf ^ 9enera " y emp,oyed - When 

K^mX^^^ 

teria (refer to JP^-m^^^^^^^ * heated * «« leasing the number of bac- 
-*asabadfee.ingduS!^^^ 

[0009] Further, it is reported that when a *hZZS w ?Tlt wen1vashort still remains. 
80%) to produce a powSer hav^^Se ° f denatura «on. between 55 and 

excellent organoleptic property 2 J^TS ^^S!L2 ^ 40 *? 50 pm. it Is used as an addHh.e having an 

cream (refer to ^Z^2^^ & LT^^! m ^^Z T* ** mayonna) ' se ' 9 **** ««ce or an ice 
completely resolved. C SJlEE S * ee " ng * th9 ^ ^ in » e ™* is "<* 

is important In general, the change d oSein? Sm^SS^T « thr ° U ° h heafinfl 34 100 ° C or ™» 

thereis.^ononins.ui^^ 

Problems to Bp Solved frY the InvAnf j^n 
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cohesh.eness and water holding capacity, and has a feeling in chewing as if dry fibers 
were chewed. This is a senous problem in widening the use range of this material in foods. 

above mentioned physical prcpertes, especially in texture, th cheese whey protein, and a food containi^or SnJ Z 



Means For Solving the Pmhiomc 
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M JJJJ? 1 T he inventors *™* assiduously conducted investigations to solve the problems and have conseouantiv fnnnn 

[001 4] The present invention relates to a process for modifying cheese whey protein comprising the steps of 

20 (a) at least partially denaturing cheese whey protein and 

(b) reacting the at least partially denatured cheese whey protein with a transglutaminase. 

The following combination of steps (a) and (b) is preferred: 

" S-c SS,^ h8eSe ^ Sy Pr0,el " to alkal1 treatment ^ P reheat freal ™nt example, heat treatment at 
U reatna SEE* ? ! T*? * *" Cheese *™ *• trar^lutan^nase; anSo 

Steps (a) and J,) are also referred to as steps 1 and 2, respectively, in the following. 

EL. S SEEKS? *" ta abo ~" is - inc,uded in » e 

[0018] The following contents are also included in the invention. 

* JLv?rtr^ urt *^ tho Ufl h 

ttiese may be conducted separately. Likewise, when the cheese whey protein may berated I w^ELS 
mase under an alkaline condition and reacted separately while heaig ^2 ftSSl^^SSE: 

[3] The modified cheese whey protein in powdery form, and the foods containing or using me protein in powdery 
MAprocessforpnoduangarr^ 
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a transglutaminase, which comprises 
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ducted and the transglutaminase is reacted £ being h i as SrL " *" 8t6P 1 ' 8 ""■—"■Or ~n- 

ing the reaction product * ' ° feaCb0n w * *» transglutaminase, heating and then dry- 

rsi T?e n^ 8 ^ ^ ' ^ * 8 W9h tenperalure <*" <*o be conducted tor sterilization 

^fv^a^^^ 

[1 1] A cheese whey protein obtained by the abovemantinnaH ... 

The cheese whey protein in paw*? tam£ Z ^ / **" COntainin9 or *• 
actually used in foods. ^ preferab ' 8 view of a shelf stability and a workability when it is 
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Mode for Carrying mit fta Immntinn 
[001 9J The invention is specifically described below 

[0020] Tho r>hnnr n ...4. . . 
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commonly used as the starting material of the in^nn TZ^Jj r8spec1 to *e cheese whey protein 

solution is preferably a c^i^ ™^ ^^^^ COmposition in the torn, of a protein^ntaining 
saccharides. qj£Z ash SE21255 EE ^SSSSSL"* * ^-naWy 4.5% 5 
2 to 10 times through ultrafiltration. f^VdZiZZZ^^ 

obtained by using a commeraaJ ZbXSZZ D ^^ r ^lf^r? ton,nfl 80,Ufcn is 3,80 Available which is 
adding water thereto until the pJ^^SS^S^S^ ^ * ^ * 30% " more and 

easUU^lMIis and the Iik7(see. foTexamJto .SJUSJl! ^mXTZff ™ .If 88 
guinea pig liver (see. for example. JP-B-1 50382i 5«L h2 L fc - " ° f latter ,nclude 1,1086 deriv «l from 
derived^anlmalssuchasSwiood SSLo^lEES ™ oor9anism8 8uch as Qgmy^ those 
bream and the like (see. for ZT2 Zl^l 7^ c' ^ derived A™ fishes such as salmon, red sea 
^derived from oVster.^ 

A-1-300889. JP-A-6^775, jSSaSS ^222? Z ""^ < 88 *. * example. JP- 

transglutaminases can be used, no weSfc finS^fJ? ^^^J"* 916 inven,ion ' any of these 
function and the economics ^T^^^T^ Preparafon - However ' in vi ** <* the 

examplMhetr^ 

tions, and are preferred enzymes y < dr A 64-27471 mentioned above) meet any condi- 
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modificaton, either thereof may be conducted earlier. uieciTOfencein,neso,ut,onteni P er a«"re. In view of the protein 
S£T '"f amo «"t of more than 1 00 units is economically disadvantageous. ° ' 7hUS ' * e 

««!«J ! xa . mples " 1,16 «*» fo«te include mousse and chocolate. 

10043] As is understandable from he foregoing descry, the cheese whey protein of the invention can widely be 
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used.and it can be expected much also from the aspect of the use of the by-product 



given in the production of cheese. 



[0044J The invention is illustrated more sneeffiraiiu »*, , a( „^„» _ - . 

However, the invention is not tSSSSS!S Km^p^T^" 0 Examp,es "« Comparative Examples. 
[0W5] Awhevcon^efeJ^^^^^ 

charged in the production of cheese by a fl eneSZ»L^^ by j concentratl "9 a cheese whey solution cJs- 
absolutions 

protein solution was added 1 unit per mam of*vL S£ * . , (preheat freatm em). To this whey 

cific activity 1.000 units^derS^^TZfn^ "j^^^'^^edbyAiinomotoCo.. Inc.sp* 
genus Streptovertam ™ ,F0 13 ™> ^nging 

was adjusted to a pH of 7 with a r^mchlorrarTque^ ^ JSL**^ minutes - ™ e r «^9 "xture 
mately 20% in a usual manner ujng an StraS TOs c^l*"' ^LT t6d ,0 8 protein con,ert 01 
secorKteacco^ngtoaplat«ystem°rSSi 
of 600 mmHg. and rapSly £S To 

whey "™ * obtain a^cheese 

concentrate was produced in the same manner as ^e Z^t Dr „ COfn P ar,son - a *eese whey protein 

used in a usual manner wrthout ^^Z ^ZZ^^T^^ Mni ^^ 
Further, a cheese whey protein concentJwTpSu^^ 

PH adjustment, the preheat treatment and the trar^i, rta m n Jo! 88 the ,nvent,on P roduct that the 

sj: r ^ 01 ^ uation * ^ ^ ^zzir*** were not (cc « e ^ 

[0046) *»eway.thege.ationcapab^^ 
25 (1) Production of a gel 

uct was heated in hS water X^Si^ * 7 ™* Subsequently, theprod- 

30 for evaluation. minuW8, and then 000,8(1 to «»m temperature with tap water to form a gel 

(2) Measurement of a gel strength 
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[0048] The gel was cut in round slices having a thickness nf 1* mm ««i * . ■ 

strength (kg) using a rheometer supplied by fSc Z? K Jh Z'hS ^ Were measured for »» 

y ^ 9y0 a spherical plunger having a diameter of 5 mm. 

(3) Water holding capacity of a gel 



Sample 
Invention product 

Comparative Example 1 



Comparative Example 2 



Gel strength (kg) 
0.331 

0.254 



0.142 



Table 1 
Water retention (%) 
85.0 

55.3 



48.1 



Comments 

very smooth with good feeling during swal- 
lowing 

hard texture as if eating an aggregate of par 
tides; a rough feeling and a bad feeling dur- 
mg swallowing; water separation occurs 
much 

feeling in chewing as if chewing paper; quite 
bad feeling during swallowing; no cohesive- 
ness at all; water separation occurs very 
much. 
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(Example 2) Production of a modified cheese whey protein 
Ente^X^ 

tahed at 50-C for 30 minutes. ^^^S^^S^lTr -nd 1,16 "*«™ 

hot steam using an ejector-like mi4^o^ct^r ma ^ ( Z r, S ned * !f °° C for 10 SeCOnds b * ^ 
of 600 mmHg, and rapidly cooled to 60°C The reTuS, ' 010 8 CyClone held * reduc <* Pressure 

cheese whey protein concentrata ^^^^tZl^T"^ * Ornately 1 60»C toobtain a 
•ng salt-added gel had quite a high waterS * a £l * in Example 1. The result- 

lowing and a feeling in chewing 81 6% ' and was in a feeling during swal- 

water holding capacity and was not improved « l^Ta S£ ?*• ^ treabTlert had a P 0 " 
chewng. Thus, thfe protefc was not desirable in conpariso^ ** * **B 

(Example 3) Production of a modified cheese whey protein 
^wJe"^^ 

Subsequent* 0.5 units, per graTrl i^SKfi « SlSE? ,0 T * 9 ^ I*"** 
used in Example 1 were added thereto, and the 23^?^."^ 1>00 ° unHs/ 0 88 lh * 
neutralized to a pH of 7 with sodium hydroxide maSneo^ ^ win ^J?'* 0 •""**»■ This solution was then 
tor-like mixing tube to conduct heating ZSSdWol J? fer K 1 ° seconds ^ "owing hot steam using an ejec- 
idly cooled to 60-C. The 'esu^^^^JZ ^^!!! pressure * 600 and ra£ 
concentrate. This concentrate was JS^|SJ22 1 appw T a ">' m ' C to **" a cheese whey protein 
a high water hOding capacity o^ZXJqui te Sit ^ \ ^ reSU ' fin ° had 
[0054] Foods were prepared by the foJKaZ nShXuS,^ S^T"^ 0 "* 19 and 8 feelin9 " 
r ..eproperbeso,,e.eesewheyZ^^^ 

(Example 4) Production of kamaboko 

added thereto, and then mixed at a I^C2 d !1 ""*"» in Example 1 were 

paste was packed into a casing tube, warms! I rtScSi ™i! 1 1 ^ * St6phan 109 *"«a-obtained 
and cooled to prepare casing LviS^SSSfS, ZZZT l^ 9 ' ,nen heated at *«> * 30 minutes, 
result, this kamaboko had a sthWSenSt taESSSTS? t0 the ^ evaluation. As a 

Thus, it had texture peculiar to karXota * ^ $m00th wrth 8 S«* **«"a during swallowing 

(Example 5) Production of sausage 
Kw^gTS^ 

10 g of a seasoning powder and 30 g o?2S^^^^ Sup P«ed * Ajinomoto Co.. (nc). 

were mixed using a Stephen cutter su* thatSoToSu^^ ^T' 6 1 WWe addad and these 
was packed into edible casing tubes dn^n a ^l^^ temperature reached 10*C. The thus-obtained meat paste 
peraturefor 15 minutes. 
^-^-agood,^^^ 
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(Example 6) Production of an ice cream: 



15 



20 



("Donbie", supplied by N 7ppon KeitiT^S Seen Sa^-iLT ^Jl* ^ ,C * """" ™<**™ 
in advance. The ice cream mix having theSurtte^ 

closed. Subsequently, the handle of the machbH wa Z£ fS2 Z ? „ lnto this P* and the pot was 

mittently. Finally, when the content wL^emTS ST? Aftermeha * le "as torned smoothly, it was turned inter- 

stopped, and me ice mSSITpSIJSS * *!L POi . th ' ^ * *• handte — 
it had texture peculiar to an ice creanT Sm °° ,h wrth 80 excellent feeling during swallowing. Thus. 

(Example 7) Production of yoghurt 
c°°'*to^C.30gof lactic^ 

mixturewasf e rmertedat44»C. WhenmepH vaJueS The resulting 

product was cooled to 10°C to obtain yoghurt ™ *Z£^,l^?T 3 ^ ? the fermente «°n. *e fermented 
lowing. Thus, it had texture peculiar to^hurt * U6<bta,ned ***** was smooth with a good feeling during swal- 

Advantegoc^fthftfnyflnfinn 

transglutaminase in the production^ ?Kl2^^SSS2^r^ 8 Che9Se P rotein "» a 
rendered dense using crosslinWng DohJnM^^SS?' I? P "* 8trUClUre 01 the cneese «*W protein is 

lecu.ar s -(y-Qlu)Lys itSJbK^ 

especially, the combination with the wJE^ZSES? ^ ! prote,n to ,m P art a dissolution stability. In addition 
gistic effect of further m^o^^S^Z^S^t *"T * *• inVen6 '° n 08,1 ^ a ■£ 

due to aggregation ^ecTe^^ 
tan.totindw^eacceptonce.varioustoora^ 

Claims 

1. A process for modifying cheese whey protein, comprising the steps of 

(a) at least partially denaturing cheese whey protein and 

(b) reacting toe at least partially denatured cheese whey protein with a transglutaminase. 

2 " KSSST? 40 ^ 1 " M *» -s a, least partially denatured under an 

3. The process accenting to daim 2. wherein the increased temperatur* is 50 to 80 -C. 

7. reprocess accord.^^^ 

8 - *rsr the precedin9 dai - *»-' «* * ~« 0 . ^ an ^ te w 
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